Experimental section 1.General
All reagents were purchased from commercial sources and used without further purification. Anhydrous dichloromethane (DCM) and N,N-dimethylformamide were distilled from CaH 2 . Anhydrous toluene and THF were distilled from sodium benzophenone immediately prior to use. The 1 H NMR and 13 C NMR spectra were recorded in solution of CDCl 3 or DMSO-d 6 on Bruker DRX 500 NMR spectrometer with tetramethylsilane (TMS) as the internal standard. Abbreviations for signal coupling are as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. High resolution (HR) EI mass spectra were recorded on Agilent 5975C DIP/MS mass spectrometer. HR ACPI mass spectra were recorded on a MicrOTOF-QII instrument. UV-vis-NIR absorption spectra were recorded on a Shimadzu UV-1700. The electrochemical measurements were carried out in anhydrous DCM with 0.1 M tetrabutylammonium hexafluorophosphate (Bu 4 NPF 6 ) as the supporting electrolyte at a scan rate of 0.05 V/s at room temperature under the protection of nitrogen. A gold disk was used as working electrode, platinum wire was used as counting electrode, and Ag/AgCl (3M KCl solution) was used as reference electrode. The potential was calibrated against the ferrocene/ferrocenium couple. The femtosecond time-resolved transient absorption (fs-TA) spectrometer consists of an optical parametric amplifier (OPA; Palitra, Quantronix) pumped by a Ti:sapphire regenerative amplifier system (Integra-C, Quantronix) operating at 1 kHz repetition rate and an optical detection system. The generated OPA pulses have a pulse width of ~ 100 fs and an average power of 1 mW in the range of 280-2700 nm, which are used as pump pulses. White light continuum (WLC) probe pulses were generated using a sapphire window (3 mm thick) by focusing a small portion of the fundamental 800 nm pulses which was picked off by a quartz plate before entering the OPA. The time delay between pump and probe beams was carefully controlled by making the pump beam travel along a variable optical delay (ILS250, Newport). Intensities of the spectrally dispersed WLC probe pulses are monitored by a High Speed Spectrometer (Ultrafast Systems) for both visible and near-infrared measurements. To obtain the time-resolved transient absorption difference signal (ΔA) at a specific time, the pump pulses were chopped at 500 Hz and absorption spectra intensities were saved alternately with or without pump pulse. Typically, 4000 pulses excite the samples to obtain the fs-TA spectra at each delay time. The polarization angle between pump and probe beam was set at the magic angle (54.7°) using a Glan-laser polarizer with a half-wave retarder in order to prevent polarization-dependent signals. Cross-correlation fwhm in pump-probe experiments was less than 200 fs and chirp of WLC probe pulses was measured to be 800 fs in the 400-800 nm region. To minimize chirp, all reflection optics in the probe beam path and a quartz cell of 2 mm path length were used. After fs-TA experiments, the absorption spectra of all compounds were carefully examined to detect if there were artifacts due to degradation and photo-oxidation of samples. The three-dimensional data sets of ΔA versus time and wavelength were subjected to singular value decomposition and global fitting to obtain the kinetic time constants and their associated spectra using Surface Xplorer software (Ultrafast Systems).
The two-photon absorption spectrum was measured in the NIR region using the open-aperture Z-scan method with 130 fs pulses from an optical parametric amplifier (Light Conversion, TOPAS) operating at a repetition rate of 1 kHz generated from a Ti:sapphire regenerative amplifier system (Spectra-Physics, Hurricane). After passing through a 10 cm focal length lens, the laser beam was focused and passed through a 1 mm quartz cell. Since the position of the sample cell could be controlled along the laser beam direction (z axis) using the motor controlled delay stage, the local power density within the sample cell could be simply controlled under constant laser intensity. The transmitted laser beam from the sample cell was then detected by the same photodiode as used for reference monitoring. The on-axis peak intensity of the incident pulses at the focal point, I 0 , ranged from 40 to 60 GW cm -2 . For a Gaussian beam profile, the nonlinear absorption coefficient can be obtained by curve fitting of the observed open-aperture traces T(z) with the following equation:
where α 0 is the linear absorption coefficient, l is the sample length, and z 0 is the diffraction length of the incident beam. After the nonlinear absorption coefficient has been obtained, the TPA cross section σ (2) of one solute molecule (in units of GM, where 1 GM = 10 -50 cm 4 s photon -1 molecule -1 ) can be determined by using the following relationship:
where N A is the Avogadro constant, d is the concentration of the compound in solution, h is the Planck constant, and ν is the frequency of the incident laser beam. 2, 3, 5, .8, 143.2, 138.9, 134.2, 134.1, 133.7, 132.1, 131.8, 129.4, 129.4, 128.7, 128.5, 128.5, 128.2, 126.5, 126.5, 125.1, 125.1, 124.8, 124.7, 52.1, 20.4, 20.3 
Detailed synthetic procedures and characterization data

Compound 4
Compound 3 (536 mg, 1.00 mmol) was dissolved in methanol and THF (20 mL, 1:1 v/v), followed by the addition of sodium hydroxide (400 mg, 10.00 mmol). This mixture was heated at reflux overnight. The solvent was removed under reduced pressure after the reaction was completed. To the residue then 10% hydrochloric acid S5 solution was added. The precipitate formed was collected by filtration and washed with water and a little amount of DCM, then dried in vacuum to afford product 4 as a pale yellow solid (498 mg, 98% yield 133.8, 133.8, 131.6, 131.2, 129.4, 128.6, 128.4, 128.2, 126.8, 125.2, 125.2, 124.6, 124.4, 20.0, 19.9 
Compound 5
Compound 4 (508 mg, 1.00 mmol) was added in anhydrous DCM (20 mL), followed by the addition of excess of thionyl chloride (1 mL). To this mixture anhydrous DMF (1-2 drops) was added at room temperature. The resultant mixture was heated at reflux overnight. During this period the insoluble diacid 4 became soluble in DCM. After cooling down the solvent was removed under reduced pressure to afford crude acid chloride. This intermediate compound was dissolved in anhydrous DCM (20 mL) then anhydrous AlCl 3 (533 mg, 4.00 mmol) was added carefully at 0 °C. The resultant mixture was allowed to warm up to room temperature and stirred overnight, then slowly quenched by 10% HCl solution to form a red precipitate. The crude precipitate was rinsed with 10% NaOH, MeOH, hexane and DCM until the washings were colorless, giving 5 as an insoluble yellow solid (402 mg, 85% yield 
Compound BPT-TIPS
To a solution of triisopropylsilylacetylene (550 mg, 3.00 mmol) in anhydrous THF (20 mL) at 0 o C was added dropwise n-BuLi (1.6 M in hexane, 1.88 mL, 3.00 mmol).
S6
The solution was stirred for 30 min at 0 o C. Then diketone 5 (236 mg, 0.50 mmol) was added as solid in one portion. The mixture was slowly warmed to room temperature and stirred overnight. During this period the insoluble diketone disappeared and the solution became clear. The solution was diluted with 30 mL of toluene and then anhydrous SnCl 2 (380 mg, 2.00 mmol) was added in portions under argon atmosphere. During this period the color of the reaction mixture became deep blue. Upon completion of the reaction as monitored by TLC, the resulting blue solution was then filtered and the filtrate was subsequently evaporated to dryness. The residue was purified by column chromatography (silica gel, hexane: DCM = 5: 1). Compound BPT-TIPS was further purified by recrystallization from MeOH/CH 2 Cl 2 as a dark blue solid (181 mg, 45% yield). 1 142.8, 133.4, 132.2, 131.4, 131.2, 128.4, 127.4, 127.0, 126.9, 126.1, 123.4, 111.1, 103.5, 103.0, 24.8, 18.9, 11.4 Figure S2 . One-photon absorption spectrum (solid line and left vertical axes) and two-photon absorption spectrum (blue symbols and right vertical axes) and Z-scan curve of BPT-TIPS.
DFT calculations
DFT calculations have been performed both at the B3LYP/6-31G* level of theory and the UCAM-B3LYP level of theory, as implemented in the Gaussian 09 program package. NICS values at the UCAM-B3LYP/6-31G* level using the standard GIAO procedure (NMR pop=NCSall).
Fig. S3.
The calculated (UCAM-B3LYP/6-31G*) singly occupied molecule orbital profiles and spin density distribution of the singlet diradical of BPT-TIPS. Table S1 . NICS values at the UCAM-B3LYP/6-31G* level using the standard GIAO procedure (NMR pop=NCSall). 
FET device fabrication and characterization
S10
The device fabrication is as following: The devices were fabricated on p + -Si substrates with 200 nm SiO 2 as the dielectric. The SiO 2 /Si substrate was cleaned with acetone and isopropanol, and then immersed in a piranha solution for 8 minutes.
Followed by rinsing with deionized water, and the dielectric surface was treated with 1-octyltrichlorosilane (OTS). Then thin films of BPT-TIPS were deposited by spin coating or drop casting from 5-10 mg/mL CHCl 3 solutions. After that, the thin films were pre-annealed at selected temperatures for 20 min. The devices were finished by patterning the Au source/drain electrodes using a shadow mask. The FET mobility was calculated using the following equation in the saturation regime: I DS = (W/2L)C i µ(V GS -V TH ) 2 , where I DS is the drain current, µ is the field effect mobility, C i is the capacitance per unit area of the gate dielectric, and V GS and V TH are gate voltage and threshold voltage, respectively. (2) 1204 (1) 933 (1) 7525 (1) 24(1) Si (1) 3453 (1) 1796 (1) 8946 (1) 31 (1) Si (2) -3341 (1) 1950 (1) 5534 (1) 32 (1) C(1) -560 (2) 1063 (3) 6045 (3) 24 (1) C(2) -885 (2) 1351 (3) 5368 (2) 23 (1) C(3) -421 (2) 1483 (3) 4691 (2) 23 (1) C(4) -712 (3) 1821 (3) 3994 (2) 27(1) C (5) -271 (3) 1928 (3) 3328 (2) 28(1) C (6) 474 (3) 1694 (3) 3356 (2) 30(1) C (7) 807 (3) 1354 (3) 4051 (3) 28 (1) C(8) 1573 (3) 1104 (3) 4066 (3) 32 (1) C(9) 1872 (3) 738 (3) 4729 (3) 31 (1) C(10) 1452 (2) 610 (3) 5415 (2) 26(1) C (11) 704 (2) 921 (3) 5445 (2) 23(1) C (12) 364 (2) 1255 (3) 4739 (2) 23(1) C (13) 236 (2) 898 (3) 6150 (3) 21(1) C (14) 381 (2) 834 (3) 6955 (2) 19(1) C (15) 695 (2) 963 (3) 8401 (2) 22(1) C (16) 991 (2) 1209 (3) 9093 (2) 24(1) C (17) 505 (2) 1331 (3) 9757 (2) 24(1) C (18) 775 ( (29) 1842 (2) 97 (3) 6060 (2) 29 ( (42) 1782 (3) 1402 (3) 9120 (2) 27(1) C (43) 2455 (3) 1551 (3) 9085 (2) 31(1) C (44) 3506 (3) 2865 (4) 8347 (3) 36(1) C (45) 2999 (3) 2872 (4) 7604 (3) 44(1) C (46) 4314 (3) 3119 (5) 8120 (4) 59(2) C (47) 3880 (3) 757 (4) 8471 (3) 39(1) C (48) 3583 (3) 582 (4) 7646 (3) 53(2) C (49) 4757 (3) 746 (4) 8481 (4) 58 (2) C (50) 3899 (3) 1985 (4) 9945 (3) 38(1) C (51) 3591 (3) 2839 (4) 10350 (3) 53(2) C (52) 3795 (3) 1162 (4) 10475 (3) 55 (2) 
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